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Abstract In the current fast-paced and ever-changing business environment, it is important to be able to quickly 

adjust to market shifts and customer needs. Agile methodology, which was introduced in 2001 [1], is a powerful 

methodology that transforms how software development and project management are carried out to meet these 

demands. Agile methodology embraces Continuous Integration and Continuous Deployment/Delivery (CI/CD) 

as its integral parts. These two practices are built on four core principles: deliver frequently, get continuous 

feedback, collaborate more, and be adaptable. The CI practice was initiated in the late 1990s but gained 

popularity around 2001 when agile methodologies started rising [2]. While they initially boosted productivity, 

these methods did not change the operations processes sufficiently enough to support faster builds and releases. 

The situation remained unchanged until 2007 when release automation wasn't common yet; even Continuous 

Deployment (CD) had no formal name at that time [3]. Developers, testers, and operations were productive but 

lacked processes for quicker releases. CD grew out of CI during the 2000s before becoming mainstream 

alongside DevOps practices in the 2010s [4]. Although similar in some aspects CI & CD have different goals: 

frequent code changes merging with every alteration being thoroughly tested through automation is what 

Continuous Integration focuses on while Continuous Deployment ensures readiness for deployment into 

production at any given moment. Together these two practices enable a more flexible, reactive and dependable 

development process overall. Over a decade has passed since its inception; nevertheless, many companies still 

fail to fully adopt CI/CD. This white paper explores the impact of CI/CD on software development life cycle 

(SDLC), provides best practices as well as strategies for streamlining development workflows when 

implementing full-fledged CI/CD 
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Introduction  

CI/CD is an abbreviation of Continuous Integration and Continuous Deployment (or Continuous Delivery). It 

refers to a range of practices in software development which are intended for enhancing code quality, reducing 

integration issues and speeding up the process through which software changes are delivered into production. 

The main idea behind CI/CD has always been speed: release quickly and be the first on the market. This 

methodology transforms slow-moving release cycles into fast-track software development that allows for 

releasing only top-notch builds to clients. Automated testing is one of the cornerstones of this approach; when 

done right, it ensures that your application behaves as expected all the time – protecting quality, while enabling 

fast streamlining delivery. 

Continuous Integration (CI): 

• Definition: CI is the practice of automatically merging code changes from multiple contributors into a 

shared repository several times a day. 
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• Purpose: To detect integration issues early by frequently integrating and testing code. 

• Process: Developers commit code changes into a shared repository. Each integration triggers an 

automated build and testing sequence, ensuring that new code merges seamlessly with the existing 

codebase. 

Continuous Integration process is illustrated in the image below. There are several developers who can work on 

separate parts of the program and modify it. Each of them has an opportunity to save their changes known as a 

commit into the main code repository. As soon as a commit appears, a new version of the code starts building 

automatically. This build checks if the fresh modifications cooperate well with already written lines. If the build 

is successful, the new code is ready for the next phase. Other developers can now use this new code as a 

foundation for their work. Unit tests are run in this stage to ensure that new changes are compatible with the 

existing functionality. The integration server can also be set up to check for syntactic mistakes in the code and 

security issues, ensuring that no new vulnerabilities are introduced. 

 
Figure 1: Continuous Integration workflow 

 

Continuous Deployment/Delivery (CD) 

• Definition: Continuous Deployment/Delivery is a software development practice where code changes 

are automatically built, tested, and deployed to production environments. Continuous Deployment 

specifically refers to the automated release of code changes to production, while Continuous Delivery 

refers to the practice of keeping code in a deployable state and being able to release it at any time. Both 

practices aim to speed up the release process, improve software quality, and increase the efficiency of 

development teams. 

• Purpose: To ensure that the code is always in a deployable state and can be released to users quickly 

and reliably. 

• Process: After the automated build and integration tests, the code is automatically deployed to 

production if it passes all the tests. This enables rapid and frequent updates to the software. 

 
Figure 2: Continuous Deployment workflow 
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Continuous deployment consists of three main phases: 

1. Testing the changes: This includes integration testing and load testing. 

2. Releasing the changes to the next environment if all defined rules pass. 

3. Deploying the changes to the environment. 

In contrast to continuous integration, which does not repeat itself for each environment, continuous deployment 

should be repeated in every environment where changes are deployed – e.g., test, development, pre-prod and 

production environments. In each of these stages, integration tests should be run to ensure the new changes are 

solid and safe within the new environment. 

Together, CI and CD embody the core principles of Agile methodology: frequent delivery, continuous feedback, 

increased collaboration, and adaptability. Each developer works independently on changes, which are released 

into the pipeline after thorough testing. Once the change is deployed and monitored, feedback is gathered, and 

plans are made based on that feedback. Necessary adjustments are then made, and the updated changes are built, 

tested, released, and deployed. This cycle continues, as shown in the image below. 

 
Figure. 3: CI/CD process workflow [7] 

 

Impact of CI/CD on Software development lifecycle 

CI/CD has a big impact on software development, affecting different parts of the development process and 

improving software quality. Here are some key impacts: 

1. Improved code quality: Testing is a significant part of CI/CD. The testing process needs to be 

accurate for any CI/CD system to work well. To meet this goal, CI/CD demands that the testing should 

be able to identify bugs in the code as early as possible before it reaches production. This strict method 

guarantees better quality and dependability of codes than what traditional approaches offer. 

2. Early Issue Identification: Continuous integration does a great job at catching issues early. It does 

this by integrating every code change with other changes and testing them often, so that it is easy to 

know when and where something went wrong. 

3. Faster deployment cycles: CI/CD automates many parts of the development process, such as building, 

testing, and deploying code, which speeds up development processes and increases the deployment 

cycles. 

4. Increased Productivity: The requirement for manual intervention is reduced by automation, which in 

turn frees up more time for developers to concentrate on coding and less on repetitive jobs.  

5. Better feedback loops: With changes automatically promoted to multiple environments, any issues 

with dependencies or feedback on new features are received faster. This allows developers to address 

these issues quickly and efficiently. This implies that if there are any problems with the dependencies 

or any comments on new features, then they will be delivered faster since modifications are 
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automatically propagated to many environments. This in turn gives the developers a chance to deal 

with them promptly and effectively. 

6. Consistency Across Environments: Setting up CI/CD ensures that software is built, tested, and 

deployed consistently across different environments (development, testing, pre-prod and production). 

This reduces the common issue of “it worked perfectly on dev” by maintaining uniformity and 

reliability in the deployment process. 

Case studies have been conducted at many companies on how CI/CD adoption improved their software 

development process [3, 8]. In general terms, based on several case studies, adopting CI/CD: reduces the 

development cycle; improves code quality with rigorous testing; increases deployment frequencies; enhances 

team collaboration and saves a lot of money in budgets 

 

Best Practices for Implementing CI/CD 

1. Automate Everything: Automate every step in CI/CD, including building, merging, testing, 

deployment, and rollback. Automation ensures consistency and reduces the risk of human error. 

2. Security Integration: Incorporate security testing into your CI/CD pipeline. Perform code scans to 

find known CVEs, which allows you to discover vulnerabilities early in the development process and 

ensure secure code. 

3. Build Only Once: Avoid rebuilding for each environment. Instead, use artifacts from the same source 

control version to deploy at every stage of the CI/CD pipeline. This approach ensures consistency 

across environments. 

4. Comprehensive Testing: Testing is the backbone of CI/CD. To confidently deploy changes to 

production, thoroughly test them with unit, integration, and load tests whenever possible. This helps 

catch issues early and ensures the reliability of your code. 

5. Incremental Changes: The best way to use CI/CD is to push small, incremental changes to 

production. This practice reduces integration complexity and makes it easier to identify and fix issues 

quickly. 

6. Start Small and Iterate: Begin with a basic CI/CD setup and gradually add features and complexity as 

needed. This approach allows for manageable implementation and continuous improvement 

7. Create Deployment Rules: Design deployment rules to minimize the impact of any bad deployment, 

ensuring the smallest possible blast radius. This can involve strategies like canary releases or blue-

green deployments. 

8. Create Rollback Rules: Ensure that automatic rollback is configured in every environment. These 

rules can be set up based on deployment alarms or canaries to quickly revert to a previous stable state if 

an issue is detected. 

9. Make CI/CD the Only Way to Production: Ensure that all code changes go through the CI/CD 

pipeline before reaching production. This enforces consistency, quality, and security checks for every 

deployment. 

10. Maintain Parity with Production: Keep development, staging, and testing environments as close to 

production as possible. This helps catch environment-specific issues early and ensures that what works 

in staging will work in production. 

By following these best practices, organizations can set up and improve their CI/CD pipelines, resulting in more 

reliable, efficient, and secure software development. 

 

Strategies for Optimizing CI/CD 

1. Start Small and Iterate: Begin with a basic CI/CD setup and gradually add features and complexity as 

needed. This approach allows for manageable implementation and continuous improvement 

2. Monitor and Improve: Continuously monitor your CI/CD pipeline and the applications it deploys. 

Use monitoring tools to track performance, detect issues, and gather feedback. Regularly review and 

improve your CI/CD processes to enhance efficiency and effectiveness. 
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3. Invest in Tooling: Choose the right tools that integrate well with your existing systems and processes. 

Invest in tools that provide automation, visibility, and control over the CI/CD pipeline 

4. Focus on Collaboration: Let there be shared responsibility for success between developers, testers 

(QA) operators (DevOps). Teams working together towards common goals must communicate freely 

about what they think is going well not so that such areas can continuously improve 

 

Conclusion 

In our fast-paced business environments, it is important to implement Continuous Integration/Continuous 

Deployment (CI/CD) processes. CI/CD represents much more than just another set of actions, but rather a whole 

new way of thinking that embraces Agile’s principles such as frequent delivery, continuous feedback loops, 

closer collaboration between teams and adaptability towards change. It helps make development cycles more 

flexible, reactive and trustworthy thus resulting in better software which in turn leads to increased business 

success. However, the key for this pipeline’s efficiency and effectiveness lies within continuous learning as well 

as improvement so that it meets current organizational needs alongside those of clients who may be served by 

different organizations at different times. 
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